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摘  要 
 
针对室内小型基站系统对重发天线的宽带化、小型化和简单化要求，采用贴

















































































To meet the requirements of indoor base-station systems, the base-station antenna 
shall have the characteristics of broad band, small size and simple construction. For 
this purpose, the E-shaped microstrip antenna, which has been widely used with its 
stable performance, is chosen to be the prototype antenna. However, the broadband 
E-shaped antenna usually is made of the thick substrate (more than 0.05λ), which is 
not fit to the space of a small base-station equipment. If the thin substrate is employed, 
the performance of the E-shaped microstrip antenna gets poor. In this thesis, based on 
the E-shaped prototype antenna of the thinner substrate (about 0.02λ), three kinds of 
broadband antennas are designed for the small indoor base-station systems. 
Firstly, the structural modification of the E-shaped antenna is used to improve the 
performance of thin-substrate microstrip antennas. It is found that the double resonant 
characteristics of a thin-substrate E-shaped microstrip antenna can also been used to 
broaden the band width. However, at the higher resonant frequency, the distribution of 
the patch surface current is different from that at the lower frequency, which leads to a 
poor gain and introduces a larger cross polarization level. Meanwhile a resonant 
frequency of 2.5GHz or so, which may cause interference with the WLAN systems, is 
excited. So an E-shaped antenna of two notches on the upper radiation edge was 
proposed. For this antenna the experimental results show that the current distributions 
at higher resonant frequency is tend to be similar to the lower one, and the antenna 
gain is almost unchanged over the operating band. Thanks to the notches, the size of 
the antenna gets smaller and the high order radiation mode is suppressed. But the 
cross polarization level is still large due to the surface currents along the diagonal 
direction of the patch. Then a trapezoidal-outline E-shaped antenna is presented. The 
experimental results show that the -10dB bandwidth of the trapezoidal antenna is 
150MHz, and its size is 91mm × 37.9mm for the DCS systems. The surface currents 
at both resonant frequencies trend along the vertical direction and the component of 
the cross polarization gets small. At the same time, the high-order resonance mode 

















Loading slots is the commonly method to realize the compact broadband 
microstrip antenna. It is shown that the loaded slots in the non-radiation edges of the 
antenna do not significantly change the patch surface current and a higher frequency 
slot radiation mode is introduced. In order to move down the frequency of the slot 
mode, the slot is extended into the radiation edge forming an L-shaped slot. Affected 
by the slot resonant mode, the antenna size is reduced and the operating bandwidth is 
unchanged. But the radiation polarization of the slot modes is orthogonal to the main 
polarization. When some cuts are applied on the non-radiation edges, their 
polarization direction is similar to the fundamental modes. However, the radiation 
excited by the cuts is not easy due to the limit of the antenna size. In order to solve 
these problems, two another cuts are added to the radiation edge of the E-shaped 
antenna. With the same substrate as above, the experimental results show that the 
working bandwidth of this antenna is 145MHz for the DCS systems and its size is 
79.9mm×37.9mm. At the same time, the lower cross polarization level and a good 
inhibitory effect of the higher order harmonic radiation are observed. 
Finally, asymmetric structure antennas of dual adjacent resonant frequencies are 
proposed to broaden the bandwidth and decrease the size of the antenna for the 
WCDMA systems. The experimental results show that in the case of small patch size, 
the asymmetric antennas can also work in broad band with good radiation pattern 
performance. However, the orthogonal radiation polarizations between two resonant 
frequencies are easily excited due to the asymmetric structure. Carefully adjusting is 
necessary in the design process. 
   Comparing the three types of designed antennas, the trapezoidal E-shaped antenna 
has the characteristic of simple construction, and the slot-loaded antenna has lower 
cross polarization radiation level, while the size of the asymmetric antenna is smaller. 
All of them can meet the requirements of the indoor base-station systems. 
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